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Abstract
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Department of Agriculture, Forest Service, International Institute of Tropical Forestry, and
Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station. 830 p.

A discussion of the general characteristics of shrubs as a life form and their distribution
within the United States is followed by 311 short monographs containing general descrip-
tions, ranges, ecology, reproductive habits, growth and management, and benefits to
humans, animals, and the environment.
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Foreword

Shrubs are an important life form that is difficult to circumscribe because of variations in
individual species that may be classified as shrubs in some circumstances but as trees or
herbs in others. Nevertheless the term shrub conjures up an image of a woody plant of
limited stature; usually with mature specimens of one-third to twice human heights and
often with multiple stems. Shrubs are important components in many kinds of habitats
including a role as landscape dominants or icons as well as integrated components of
other vegetation types. Whereas there are numerous national and regional handbooks on
trees and grasses and floras of continental, regional, state, and local scales, handbooks of
shrubs are limited to regional areas or to horticultural, agronomic, ornamental, or wildlife
biology applications. This volume begins an effort to provide important characteristics
for native and naturalized shrubs of the United States and its territories. Editor John
Francis and other contributors provide descriptive, distributional, ecological,
reproductive, growth, management, and use information on more than 300 shrub species
in this volume; in all there are more than 5,000 shrub species in the United States and its
territories. There is more work to do.

I believe that it is appropriate that this effort was undertaken by the USDA Forest Service
Institute of Tropical Forestry and the Rocky Mountain Station’s Shrub Sciences
Laboratory. These institutions represent foci of significant shrub diversity. Shrub
diversity is enhanced both by warm, mesic and tropical conditions and by aridity and
diverse topography. The two institutions—one in the tropics and one in the continental
Western United States desert--represent those contrasting situations.

E. Durant McArthur

Project Leader

Shrubland Biology and Restoration Work Unit
Shrub Sciences Laboratory

Rocky Mountain Research Station



Introduction

The evolution of the Wildland Shrub Manual begins a long time ago with the observation and
description of plants; however, its direct ancestor is the U.S. Silvics Manual: “Silvics of North America”
Volumes 1 and 2 (Burns and Honkala 1990a, 1990b) in which the editor participated as a species author.
After this, a regional silvics manual developed at the International Institute of Tropical Forestry was
published as single species’ separate publications and later translated into Spanish and compiled into a
single volume, “Bioecologia de Arboles y Exéticos de Puerto Rico y las Indias Occidentales” (Francis and
others 2000). Besides the numerous botanical references cited in the following section and in the species
descriptions, other important references were important contributing sources for this effort. The “Woody-
Plant Seed Manual” (Schopmeyer 1974 and the update in progress, Bonner and Nisley 2003) is cited in
many of the species descriptions. The “Fire Effects Information System” database (Fire Sciences
Laboratory 2003) contributed a significant portion of the information used is a number of the mainland
U.S. species in this volume. The Wildland Shrub Manual differs from its predecessors by the extensive use
of Internet information sources that have not been available previously.

Latin family, genus, species, and authority of plant names were checked against the “Plants”
database (Natural Resources Conservation Service 2003). In a few cases, individual authors disagreed with
the name given in the database and have cited their reasons for using the name in the form they did.
Common names, for which there is really no central authority and which are likely to take another
generation to stabilize, were left to the discretion of the authors. Common names cited were generally
chosen from the many in existence for each species because they were more widely used or because they
were unique or especially descriptive.

Although somewhat simplified, the format of each shrub description generally follows that used in
the silvical descriptions. Sections: General Description, Range, Ecology, Reproduction, Growth and
Management, and Benefits, are followed by References cited. Each description carries a botanical drawing
or a photo to aid in recognition. Because the number of shrubs to be described is so great, it was decided to
make descriptions summaries rather than complete treatises of all information available. Also, to make the
information useful to as wide an audience as possible, authors were encouraged to use wording that is as
simple as possible without sacrificing technical accuracy. Although arranged in alphabetical order by genus
name, a table of contents is provided to make the process of turning to an individual species easier. A
glossary of technical terms and an index of common names are also provided.

These descriptions have been previously published on the Internet (Francis 2003) and the number
of shrub descriptions continues to be added to. The Internet allows revisions of existing descriptions so that
Internet versions of the descriptions may vary somewhat from descriptions contained in this volume.
Volume 1 of the Wildland Shrub Manual contains descriptions of 311 shrub species, a number determined
more by the time permitted for the project than anything else. It is anticipated that the process of compiling
information and describing shrubs will continue and other volumes will follow. The number of shrubs in
the United States and its Territories easily justifies the publication of five or more volumes of descriptions.
I sincerely hope that shrub scientists in the coming years will continue the effort of publishing thamnical
descriptions to facilitate the management of our wildland shrub natural resource.
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Wildland Shrubs

According to the dictionary (Merriam-Webster Inc 1984), the word “shrub” came
from the Old English scrybb wood, which is akin to the Norwegian skrubbebaer that means
a dwarf hardwood species. The implication seems to be that a shrub is a dwarf tree--not far
from the current usage of the word. The designation of this life form is driven by the need
for a category between trees and herbs.

If a tree is “a woody perennial plant, typically large and with a single well-defined
stem carrying a more or less definite crown” (Ford-Robertson 1971), then a shrub must
necessarily be smaller. Most definitions require that a shrub should have more than one main
stem caused by branching below or above the ground level (Allaby 1994, Viereck and Little
1972). Other frequent qualifications include the need for the plant to be perennial and to be
lignified (woody), at least in some of its parts (Allaby 1994, Ford-Robertson 1971, Orshan
1989). Shrubs are distinguished from herbs in that herbs do not develop persistent woody
tissue above ground (Ford-Robertson 1971). However, Lawrence (1955) admits that the

term shrub is “not subject to precise circumscription”.



There are several reasons why shrubs cannot be precisely defined. Many species are
trees in fertile habitat or favorable conditions and shrubs in difficult habitat. Certain species
may grow as shrubs in large portions of their range and become trees in limited areas. Most
large shrubs will produce an occasional individual with a clearly tree-like habit. It is not
possible to define exactly what “large” is (referring to stem size). A number of species
normally develop single stems but only reach stem sizes below that normally associated with
trees. The degree of lignification is another source of ambiguity. Many annual herbs become
quite lignified before dieing, and some perennial shrubs have little or no woody tissue.
Finally, the concept of perennial looses much of its meaning in the humid tropics where a
shrub may complete its life cycle in a year of continuous growth, and an herb may live
without dieback for many years.

There are many subtypes of shrubs including dwarf shrubs, half-shrubs (sub-shrubs),
cushion plants, woody vines (lianes and climbers), scrambling and prostrate forms, woody
parasitic plants, and various forms of succulents and semi-succulents. A description of these
forms can be found in Lawrence (1955), and a discussion of criterion for classification of
shrub forms may be found in Orshan (1989).

The concept of the shrub layer, which is populated by functional shrubs, sidesteps
the ambiguity of classifying species. In this system, the forest is divided into vertical layers
(canopies or horizons). In their simplest form, the layers are: the tree layer, consisting of
trees and tree-sized plants, the shrub layer, including all plants with any diameter at breast
height (d.b.h.) that is less than some arbitrary upper d.b.h. limit such as 5.0 cm, and the herb
layer, which does not reach breast height. The principal components of the shrub layer are
actually young trees. This concept is useful in studies of wildlife habitat, plant ecology, and
biomass and carbon distribution.

Because of their large size, influence on the environment, and considerable economic
value, trees have received most of the attention in forest research and ecological
descriptions. However, shrubs are more important than is generally realized, especially in
terms of biodiversity. Little (1979) lists 679 species of trees native and naturalized in the
continental United States. Another 60 native tree species with an additional number of
naturalized species grow in Hawaii (Little and Skolmen 1989). Puerto Rico and the U.S.
Virgin Islands support 547 native tree species (Little and others 1974) and at least 118



species of naturalized exotics (Francis and Liogier 1991). With allowances for species
represented in more than one area, the U.S. and its territories support about 1,300 tree
species. Shrub species in the same area are much more numerous.

Estimating the number of shrub species in the U.S. and its territories is challenging
because the life-form is subject to the perception of authors and compilers and not indicated
or consistently identified in many of the checklists and floras. However, it is possible to
count the shrub species indicated in the floras of several of the states or regions. Alaska has
about 110 species of shrubs (Viereck and Little 1972), California about 800 species
(McMinn 1951), Hawaii about 170 (Degener 1946, Degener 1957, Degener and Degener
1963), Idaho about 160 (Davis 1952), Pennsylvania about 264 (Rhoads and Klein 1993),
Puerto Rico about 540 (Liogier 1985, Liogeir 1988, Liogier 1994, Liogier 1995, Liogier
1997), and tropical Florida about 250 (Long and Lakela 1971). These totals (with
duplication eliminated) plus other miscellaneous sources (Abrams 1940, Abrams 1944,
Abrams 1951, Abrams and Ferris 1960, Benson 1969, Correll and Johnston 1970, Everitt
and Drawe 1993, Great Plains Flora Association 1986, Jones 1975, Morley 1969, Nelson
1996) exceed 2800 species and seems to account for most of the shrub species in the United
States and its territories. The Natural Resources Conservation Service (2003) “Plants”
database recently made it possible to search and list shrub species by region within the
United States and its territories (Puerto Rico and the U.S. Virgin Islands). Although sums for
growth habits (life-forms) are higher than if each species were exclusively assigned to a
single growth habit (eg. Salix exidua Nutt. appears as both tree and shrub), the figures are
instructive, especially for comparing areas, life-forms, and taxonomic divisions. Searching
all plant species that carry the growth habit designates, “shrub” or “sub-shrub,” yielded
5,281 species for the U.S. and territories. There was a great deal of variation between
political divisions (see figure below, not drawn to scale). California and Texas supported the
greatest numbers of species with 1,311 and 1,300 respectively. North Dakota and Alaska
had the lowest with 195 and 200 respectively. The U.S. Virgin Islands had the highest

average shrub biodiversity with 527 shrub species in only 349 km? of territory.
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Several factors influence the amount of shrub diversity found within a political unit.
Numbers of shrub species, as well as all plant species, increase as one travels from the harsh
boreal regions to the humid tropics. Diversity of habitat, such as mountain peaks, deserts,
riparian areas, and sea shore, is also very important. Southwestern deserts where shrubs are
the dominant vegetation also tend to have high shrub diversity.

Using searches of the “Plants” database mentioned above, the shrubs of the U.S. and
territories were found to be divided among 166 families. The most important families were:
Asteraceae, 618 species; Rosaceae, 510 species; Fabaceae, 342 species; Cactaceae, 193
species; Ericaceae, 189 species; Scrophulariaceae, 182 species; Rubiaceae, 165 species;
Malvaceae, 148 species; Euphorbiaceae, 128 species; Lamiaceae, 124 species;
Polygonaceae, 123 species; Companulaceae, 112 species; Boraginaceae, 106 species;
Ramnaceae, 103 species; and 152 additional families with 82 to 1 species each.

Reaching or maintaining a high biodiversity is important to ecosystem health.
Managers and the public are beginning to realize that subordinate species, as well as the tree
canopy, are important. It will not be enough, as formerly called for in management plans, to
establish a tree cover and wait for natural succession to fill in the subordinate species.
Shrubs, which are near-climax in ecosystems such as subtropical deserts, are, thus, the

principal species to be maintained or reestablished. In moister wildlands, wildlife managers



have long sought to achieve a certain portion of the landscape in the “brush” stage,
preferably in disbursed, irregular patches within more advanced forest.

The use of shrubs as well as all other types of native plants for reclamation and
restoration of damaged sites is becoming a very important topic (Hansen 1989). Shrubs are
planted as seedlings of various types and seeded using the same techniques employed with
trees (Alder and Ostler 1989), except that densities must often be higher. Because it costs
less, establishment by site manipulation and natural seeding and succession is preferred
whenever possible.

Shrubs yield many benefits to humankind directly and indirectly. Berries and similar
small fruits are the most important shrub-derived foods. There are many hundreds of kinds
of edible, wild berrylike fruits throughout the world. Seasonally harvested and preserved,
they were once very important to hunter-gatherer tribes and still are important in certain
rural areas. All our commercial berries descended from wild shrubs, and their wild ancestors
remain a source of genetic material for breeders. Wildland shrubs also furnish nuts, seeds,
herbs, greens, and medicinal materials to rural peoples.

Fuel is another major direct benefit from shrubs. Although wood from shrubs is not
present in quantities as great as tree wood in forests, its accessibility and ease of harvest
have made it a very important fuel source in underdeveloped areas and during recreational
camping, especially when collected by women and children. Shrubs are even harvested to
make charcoal in areas with few trees. It has also been suggested that shrub stands could be
harvested mechanically for industrial biomass fuel (Young and others 1989).

Humans benefit indirectly from shrubs through animals that eat them. Grazing
domestic goats, camels, and, to a lesser extent, sheep and cattle obtain a large part of their
forage from woody browse. Many wild ruminants preferentially browse shrubs even when
grass is available. Others supplement their diet of grasses and forbs with forage from shrubs.
A multitude of birds, mammals, amphibians, and reptiles obtain forage, mast (fruits and
seeds), and insects from shrub hosts. The cover provided by shrubs is critical for a vast

number of wild animals.
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Finally, wild shrubs are an important esthetic component of our forests, prairies, and
deserts. As greenbelts and semi-wild urban parks become more widespread, wild shrubs will
be more appreciated and will be managed along with trees and herbaceous plants.

Shrubs also negatively impact humans. Undesirable shrubs often invade managed
and semi-managed pastures, excluding the more desirable grass, and become weeds in
croplands. They can temporarily suppress tree seedlings and slow reforestation. Shrubs,
especially the many thorny and a few poisonous species, are the bane of cross-country hikers
and woods workers. Forests with a heavy shrub layer are usually less visually pleasing than
open forests. Shrub understories often are a vehicle for explosive fire spread in seasonally
dry forest habitats.

In the early days of forestry, it seemed to be enough to protect and manage the forest
as a whole. Later, it was realized that we needed detailed information on each of the tree
species. To this end, a number of excellent references have been produced (Burns and
Honkala 1990a, Burns and Honkala 1990b, Burns and others 1998, Francis and Lowe 1999).
The time is coming when, if we are to manage the lesser species, we will need detailed

information on each or, at least, the most important shrubs. The objective of this work is to



provide an accessible reference of the biology, ecology, and management of individual
species of shrubs. The study of the biology, ecology, and management of trees is called
silvics, and the resulting descriptions are termed silvical descriptions. No such terms have
come to general use for the study and description of shrubs. Perhaps the terms should be
designated “thamnics” and “thamnical descriptions” from the Ancient Greek “thamnos”,

which means shrub.
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Abrus precatorius L.

FABACEAE

Synonyms:
Glycine abrus L.

John K. Francis

General Description—Crab’s eye, also known as
jumbie bean and licorice plant in English, peronias
and ojos de cangrejo in Spanish, and guen léglise
in French (Howard 1988, Liogier 1988), is a
slender woody vine that climbs shrubs and low
trees. Its older stems are dark gray and the younger
ones are green and very fine. The alternate,
pinnately compound leaves are 5 to 10 cm long
and have five to 20 pairs of leaflets. The racemes
have tight clusters of white to purple flowers
(Howard 1988, Liogier 1988). The most notable
thing about this species is the 6-mm, spherical red
and black seeds. Crab’s eye produces a tap and
lateral root system with abundant fine roots. The
larger roots are dark reddish brown. The lateral
roots produce white nodules.

Range.—Crab’s eye is possibly native of India
(Acevedo-Rodriguez 1985) or of Guinea in Africa
(Neal 1965), but today has naturalized throughout
most of the tropics (Acevedo-Rodriguez 1985).
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Abrus abrus (L.) W.F. Wright

crab’s eye

Ecology.—In Puerto Rico, crab’s eye grows in
subtropical moist (1000 to 2000 mm of
precipitation), subtropical dry forest (below 1000
mm of precipitation), and the lower extreme of the
subtropical wet forest type on all drainage classes
except very poorly drained and on soils of all
textures and parent materials. All types of
topography are colonized from near sea level to
1,000 m in elevation (in India) (Parrotta 2001).
Crab’s eye competes well with weeds and brush in
abandoned farmland, disturbed areas, and early
secondary forest. It requires disturbance to
maintain itself in dense, closed stands. Although
crab’s eye produces relatively few root nodules
compared to other legumes, nitrogenase activity is
comparatively high by nodule weight (Pokhriyal
and others 1997).

Reproduction—A sample of crab’s eye seed
from Puerto Rico averaged 0.1088 + 0.0091
g/seed. These seeds, which were not treated in any
way, germinated at a final rate of 61 percent
between 11 and 182 days after sowing.
Germination is epigeous. Seeds are produced in
abundance. Seedlings are common in suitable
habitat, but few gain access to sufficient sunlight
to survive. Humans have been responsible for the
long-distance transport that has resulted in the
current pantropical distribution. Birds may move
the seeds short distances either through curiosity
or by being momentarily deceived into thinking
that they are edible (personal communication with
Joseph Wonderly, IITF, Rio Piedras, Puerto Rico).
Lateral extension of the vines also disperses the
seeds short distances. These plants can be
controlled by heavy grazing, hand removal, and
with herbicides.

Growth and Management.—Seedlings grow at a
moderate rate. It takes about 6 months after
germination for them to reach 30 cm in height.
Mature plants may grow 2 m or more per year in
each leader. They eventually reach 5 to 10 m into
the canopy or a similar distance laterally
(Acevedo-Rodriguez 1985). The longevity of



crab’s eye is not reported, but certainly it lives
longer than 3 years. New plants are easily grown
in the nursery and probably can be established by
direct seeding into prepared seed spots. Because
the species is exotic in all of the U.S. Territories
and because it becomes a weed in range and
semimanaged pastures (Velez and von Overgeek
1950), it is difficult to see a justification for the
establishment of plantations.

Benefits.—Crab’s eye seeds were used anciently
as balance weights in the Eastern countries (Neal
1965) and as rosary beads by the Buddhists
(Bailey 1941) because they were so uniform in
weight, as well as durable. Today, the seeds are
used to make necklaces and other jewelry and for
the sounding weights in maracas. The seeds
contain a protein-based poison called abrin
(Parrotta 2001). One seed contains enough poison
to kill a human, but the seeds are very hard and
must be chewed or ground to release the poison
(Acevedo-Rodriguez 1985). However, cooking
destroys the poison so that the seeds may be eaten
(Neal 1965). The leaves and roots contain
glycyrrhizin, the principal component of licorice.
These tissues prepared in various ways are used to
treat coughs and a number of other ailments
(Parrotta 2001). Crab’s eye holds out promise in
the treatment of Schistosoma haematobium
infections. Extracts of the plant were shown to be
lethal to adult schistosomes in hamsters (Ndamba
and others 1994). Crab’s eye vines are sometimes
grown for vegetative screens (Bailey 1941).
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Acacia farnesiana (L.) Willd.
FABACEAE

Synonyms: Acacia cavenia Bert.
Acacia leptophylla DC.

sweet acacia

Vachellia farnesiana (L.) Wight & Arn.

John A. Parrotta

General Description.—Sweet acacia, also known
as cassie, aroma, huisache, cambron, espino
blanco, and many other common names (Little and
Wadsworth 1964), is a medium-sized shrub with
many spreading branches and basal stems. The
leaves are alternate, bipinnately compound with
two to six pairs of pinnae, each with 10 to 25 pairs
of narrow leaflets 3 to 5 mm in length. The slightly
zigzag twigs are dark brown with light-colored
dots (lenticels) and paired spines 3 to 20 mm in
length at the nodes. The older bark is also dark
brown and smooth. Its bright yellow or orange
flowers, produced over a period of 2 to 4 months,
depending on locality, are very fragrant and used
in the perfume industry in France and elsewhere.

Range.—Sweet acacia is believed to be native to
the American tropics, although precise information
is lacking about its range prior to the Spanish
colonial era, during which it was introduced to
numerous countries throughout the tropics and
subtropics where it subsequently became
naturalized. Today sweet acacia is found in the
southern United States from California to Florida,
throughout the West Indies, Mexico, Central
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America, in South America as far south as Chile
and Argentina, and in many parts of the Old World
tropics and subtropics. Present on all continents
between 30° N. and 40° S. latitudes, it is the most
widely distributed species of Acacia (Siegler and
others 1986).

Ecology.—Sweet acacia is a drought-hardy, fire-
resistant species that does not tolerate frost and
grows well in areas receiving between 500 and
750 mm of rainfall with a dry season of 4 to 6
months (Webb and others 1980). Its best growth
occurs on well-drained soils. It tolerates heavy
clays to sands and a variety of soil conditions,
including saline soils, at elevations up to 2,000 m.
A light-demanding species, sweet acacia often
forms dense thickets on disturbed sites and is
associated with numerous other shrub and tree
species in secondary thorn woodlands, shrublands,
and dry forests in its tropical and subtropical
American range (Rzendowski 1981). It is
susceptible to attack by a number of insect
species, leaf, stem, and root pathogens, though
none appear to pose a serious threat to the species
(Parrotta 1992).

Reproduction.—Sweet acacia produces small (to
5 mm in length) flowers that have functional male
and female parts, borne in compact rounded heads
0.6 to 1.3 cm across. The flowers are very fragrant
and are pollinated by bees and other insects. The
thick, slightly flattened pods, 4 to 9 cm in length
and 0.5 to 1.3 cm broad, are produced in
abundance after about 3 years. They mature 4 to 6
months after flowering and contain a number of
hard-coated, brown seeds embedded in a pulpy
mesocarp. The species flowers and fruits between
November and February in the Caribbean and
between December and March in Central America
(Hughes and Styles 1984, Little and Wadsworth
1964). Natural reproduction is abundant,
particularly on disturbed sites and in active
pastures where cattle readily consume the pods. In
nurseries, sweet acacia is usually propagated from



seed, although branch cuttings can also be rooted
(Webb and others 1980). A collection of seeds
from Puerto Rico contained 7,600 seeds/kg, began
germinating in 6 days, and achieved 57 percent
germination after 13 days (Francis and Rodriguez
1993). Although pregermination treatment is not
necessary, cold- or hot-water soaking, chemical
scarification, and, particularly, seed-coat
scarification by abrasion with sandpaper greatly
increase germination rates (Parrotta 1992).

Growth and Management.—Early growth is
relatively rapid. About 1 m of height growth can
be obtained during the first year, although growth
rates of 30 to 50 cm during the first year under
semiarid field conditions are more typical
(Foroughbakhch and others 1987). Depending on
the environment, maximum heights of plants
generally range from 3 to 5 m, with stem
diameters up to 5 cm. Because sweet acacia is
intolerant of shade and does not compete well with
more aggressive woody vegetation such as
Prosopis L., management activities for enhancing
growth and natural regeneration in natural and

plantation stands may include control of
competing  vegetation and pe